Organizational volunteering has been touted as an effective strategy for older adults to help themselves while helping others. Extending previous reviews, we carried out a meta-analysis of the relation between organizational volunteering by late middle-aged and older adults (minimum age = 55 years old) and risk of mortality. We focused on unadjusted effect sizes (i.e., bivariate relations), adjusted effect sizes (i.e., controlling for other variables such as health), and interaction effect sizes (e.g., the joint effect of volunteering and religiosity). For unadjusted effect sizes, on average, volunteering reduced mortality risk by 47 percent with a 95% confidence interval ranging from 38% to 55%. For adjusted effect sizes, on average, volunteering reduced mortality risk by 24 percent with a 95% confidence interval ranging from 16% to 31%. For interaction effect sizes, we found preliminary support that as public religiosity increases, the inverse relation between volunteering and mortality risk becomes stronger. The discussion identified several unresolved issues and directions for future research.
press) focused on the bivariate relation between volunteering and mortality risk and reported that volunteering reduced mortality risk. The other reviewers examined adjusted relations in which sets of covariates were included in models examining the association between volunteering and mortality risk. These reviewers concluded that even when other factors are statistically controlled, individuals who volunteer are more likely to live longer (Grimm, Spring, and Dietz 2007; Harris & Thoresen, 2005; Oman, 2007; von Bonsdorff & Rantanen, 2011) .
Although previous reviewers have drawn similar conclusions regarding the inverse relation between volunteering and mortality risk, several limitations in the methodologies of the individual studies suggest the need for meta-analytic techniques, which enhances our confidence in conclusions drawn from the results of several studies. Using these techniques we are able to provide more precise information on the distribution of effect sizes, including central tendency, variability, and confidence intervals. Based upon theoretical analyses (Brown & Brown, 2006) and the conclusions of previous reviewers (Grimm et al., 2007; Oman, 2007) , we predicted that there would be (a) a significant (p < 05) inverse unadjusted (bivariate) association between volunteering and mortality risk and (b) a significant inverse adjusted association between volunteering and mortality risk. Inspection of the numerical estimates of the strength of the association between volunteering and mortality risk (Brown & Okun, in press) reveals that they vary substantially. Therefore, we predicted that there would be a significant (p < .05) amount of heterogeneity in the unadjusted and adjusted effect sizes. Harris and Thoresen (2005) concluded that while the presence of covariates did not fully eliminate the association, it did substantially reduce the relation between volunteering and mortality risk. To examine whether part of the association is due to third party variables Volunteering and Mortality 6 such as health and social interaction, we tested the hypothesis that there would be a significant (p < .05) reduction in the magnitude of the association between volunteering and mortality risk when adjusted effect sizes are compared with unadjusted effect sizes.
An unresolved issue in this literature pertains to the form of the relation between volunteering and morality risk. Researchers have reported that the relation between volunteering and mortality is (a) linear (Oman, Thoresen, & McMahon, 1999) , (b) nonlinear, exhibiting a threshold effect (Luoh & Herzog, 2002) , and (c) nonlinear, exhibiting a Ushaped effect (Musick, Herzog, & House, 1999) . The threshold effect is based on the notion that a certain minimum amount of volunteering is required for older adults to obtain the health-related benefits. The curvilinear effect adds to the threshold effect the notion that volunteering beyond certain levels creates role strain which, in turn, nullifies the healthrelated benefits of volunteering. Therefore, we examined whether the data provide more support for depicting the relation between volunteering and mortality risk as linear or as nonlinear.
Another unresolved issue in this literature involves whether there are individual differences in the benefits that older adults derive from volunteering. Oman (2007) proposed two alternative hypotheses regarding how individual difference variables influence the association between volunteering and risk of mortality. According to the compensatory hypothesis, as the individual's resources (human, social, and cultural capital) decrease, the benefit of volunteering on mortality risk reduction increases. In contrast, according to the complementary hypothesis, as the individual's resources increase, the benefit of volunteering on mortality risk reduction increases. The assumption underlying the compensatory hypothesis is volunteering provides older adults with increased capital and a role that can offset the loss of other roles. In this case, volunteering should provide the greatest benefits to Volunteering and Mortality 7 those with the fewest resources. According to the complementary hypothesis, volunteering by older adults taxes their limited reservoir of coping resources. Thus, the benefits of volunteering should be greatest for individuals who already have adequate amounts of funds or capital. To test between these alternative hypotheses, we carried out two types of analyses.
We investigated whether the relation between volunteering and mortality risk differed in subsamples (e.g., older adults with weak and strong social ties). We also computed volunteering by moderator variable (e.g., volunteering by individual difference) interaction effect sizes.
The ability to statistically investigate whether the association between volunteering and mortality risk differs as a function of personal, social, situational and cultural influences is an advantage of using meta-analysis. Such analyses can shed light on why studies yield diverse effect sizes and suggest methodological and substantive boundary conditions on the relation between volunteering and mortality risk. Contingent upon finding that the effect sizes were heterogeneous and that a substantial proportion of the observed variation was not spurious, we sought to identify study-level moderator variables that might explain this variation including study focus, publication impact factor, country where volunteering took place, historical time of the study, age composition of the sample, and proportion of sample deceased.
Because of biases against publication of null effects, we expected that effect sizes would be stronger in studies explicitly focused on volunteering relative to studies with another focus. Using a similar rationale, we anticipated that effect sizes would be stronger in articles published in more as opposed to less prestigious journals. Because of cohort and/or period effects, the relation between volunteering and mortality risk may have shifted over historical time. Consequently, we used year of publication as a moderator variable. Due to Volunteering and Mortality 8 differences in cultural norms regarding helping others via organizational volunteering, the relation between volunteering and mortality risk may vary between countries. In the current meta-analysis, we compared effect sizes derived from US samples with effect sizes derived from Israeli samples. Because role loss increases with age, we examined whether effect sizes are stronger in studies with older rather than younger minimum age requirements. As the death and volunteering rates deviate from .50, these variables have less variability and this may lead to smaller effect sizes. To determine whether variability in the death and volunteering rates were associated with effect size magnitude, we use percent deceased and percent volunteering as moderator variables.
Narrative and meta-analyses alike are potentially biased by the tendency for studies yielding statistically significant effects to be published whereas studies yielding nonstatistically significant effects end up in the file draw. In the current meta-analysis, we examined the potential impact of publication bias using the trim and fill procedure (Duval & Tweedie, 2000) .
Only 32 percent of the potential interaction effect sizes were retrieved from the studies. We posited that interaction effect sizes would be more likely to be missing when the tests of the interaction effects were not statistically significant. To test this notion, we investigated whether effect sizes were less likely to be reported when the p values associated with the test of the volunteer by moderator variable interaction effects were greater than .05 as opposed to less than .05.
Method

Literature Search Procedures
The processes of searching, selecting, and coding sources were carried out by the first author, a Ph.D., and the second author, a senior graduate student with extensive training in Volunteering and Mortality 9 quantitative methods.
Inclusion criteria. To be included in this meta-analysis, (a) the source had to be published as a journal article or book chapter written in English; (b) the source had to report on empirical research; (c) the study had to include a measure of organizational volunteering and mortality had to be an outcome variable; (d) the design had to be prospective, that is volunteering had to be assessed prior to a mortality surveillance period; and (e) the unit of analysis had to be the individual. AND ((cabs(mortality) or cabs(death) or cabs(longevity) or cabs(survival))). This search yielded a total of 38 non-redundant sources. Next, we searched the reference lists of previous reviews of the relation between volunteering and mortality (Brown & Okun, in press; Harris & Thoresen, 2005; Grimm et al., 2007; Oman, 2007) . This strategy netted us additional two sources.
Based upon a preliminary screening of the abstracts of the (291) sources, 13 sources were retrieved for coding. The low yield rate was due to the inclusion of the search term "volunteers". This search term captured many studies in which the word "volunteers' was Volunteering and Mortality 10 used to describe how the sample was drawn and these studies had nothing to do with studying the effects of organizational volunteering. Eleven of these articles were included in the meta-analysis. One article was excluded because the unit of analysis was the neighborhood rather than the individual (Blakely, Atkinson, Ivory, Collings, Wilton, & Howden-Chapman, 2006 ) and a second article was excluded because the focus was on the survival times of terminally ill patients who did and did not receive support from volunteers (Herbst-Damm & Kulik, 2005) . In an effort to obtain additional sources, we examined the reference lists of the article accepted for inclusion in the meta-analysis. This endeavor yielded another three sources raising the total number of sources included in the metaanalysis to 14.
Coding
Coding was guided by a codebook devised by the first author. A planning sheet was used to facilitate the coding process. The planning sheet enabled the coder to organize the information in the source with respect to whether effect sizes were extracted from the total sample and from subsamples, the measure(s) of volunteering, and the types of effect sizes extracted. Nine forms were developed for coding information regarding the source, the total sample, subsamples, volunteering measures, mortality measure, unadjusted effect sizes, adjusted effect sizes, interaction effect sizes, and interaction tests of statistical significance.
The source form was filled out in its entirety except for the two sources that were rejected.
For all accepted sources, the total sample form was completed. The remaining forms were used as many times as needed.
The first and second authors independently coded five of the accepted sources. The mean number of disagreements per 100 items coded was 4.50 (SD = 2.99). A total of 37 disagreements occurred including 8 disagreements over whether items needed to be coded The item generating the most commission disagreements was "Number of types of covariates." Discrepancies in coding this item arose for two reasons. First, one coder classified the covariates based on the labels provided by the authors whereas the other coder classified the covariates based upon the items used to assess them. Second, the definitions of the leisure, social connection, and social interaction covariates were blurred. To eliminate disagreements in coding number of types of covariates, we modified our definitions of the leisure, social connection, and social interaction covariates and coders were instructed to examine the survey items provided in the Method section as opposed to using the label provided by the authors.
The first author coded the remaining nine sources.
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Effect Sizes
Effect sizes consisted of estimates of the relation between volunteering as measured via an item or items on a survey and mortality assessed after a period of time elapsed, referred to as the mortality surveillance period. We extracted hazard ratios (HR), odds ratios (OR), and relative risks (RR). We focused on three types of effect sizes. Unadjusted effect sizes assessed the magnitude of the relation between volunteering and mortality risk in the absence of covariates. In contrast, adjusted effect sizes assessed the magnitude of the relation between volunteering and mortality risk in the presence of covariates. Unadjusted and adjusted effect sizes were computed on the total sample and on independent sub-samples within a study (e.g., participants in poor health and participants in good health). Interaction effect sizes assessed the magnitude of the joint effect of volunteering and a moderator variable on mortality. These two-way interaction effects consisted of terms formed by multiplying scores on the volunteer variable by scores on a moderator variable. For example, Okun, August, Rook, and Newsom (2010) examined the joint effect of volunteering and functional health limitations on mortality risk. As indicated previously, two-way interaction effect sizes were extracted only from the total sample and not from subsamples. For volunteer by moderator variable interaction effects, we coded information reported in the article regarding the p value associated with the statistical test regardless of whether we were able to extract an effect size.
Complexities of Data Analysis
We established a common metric for effect sizes by converting RR estimates and OR estimates of effect sizes to HR estimates of effect sizes. In the current meta-analysis, the HR was an index of how often death occurred in a group of volunteers (or more frequent volunteers) compared to how often death occurred in a group of non-volunteers (or less Volunteering and Mortality 13 frequent volunteers), over time. A RR and an OR were converted to HR using one or both of the following equations (Zhang & Yu, 1998) :
where r is the death rate for the reference group for volunteering.
When r was not provided in the source, we generated a predicted value for r using the proportion of deceased in the total sample as the predictor. The correlation between death rate in the total sample and r was .984, and the prediction equation was: Y i = 1.073X i + .014.
Prior to conducting the inferential analyses, the HR effect sizes were log transformed and weighted by the reciprocal of the conditional variance. For ease of interpretation, summary statistics were transformed back into HRs prior to presentation. When the conditional variance of the effect size was not available, we generated a predicted value using the sample size associated with the effect size as the predictor. The correlation between the sample size associated with the effect size and its conditional variance was -.511 and the prediction equation was: Y i = -.00000253X i + .039.
There are several sources of complexity that need to be taken into account in conducting meta-analytic analyses on effect sizes (Borenstein, Hedges, Higgins, & Rothstein, 2009 ). In the present meta-analysis, we faced three sources of complexity-(a) effect sizes published in different journal articles from the same data set; (b) two or more unadjusted (or adjusted) effect sizes extracted from the same source; and (c) partitioning the sources of variability in effect sizes extracted from different studies.
In our meta-analysis, Lum and Lightfoot (2005) Several indices of between-study variability in effect sizes have been developed. The oldest and most commonly used index of heterogeneity is the Q statistic. The Q statistic provides a test of the null hypothesis that all studies share a common effect size. The lack of a common effect size may indicate that each study has its own true population effect size or it may be due to sampling error. The main drawback of the Q statistic is that it does not partition the variability observed among studies into random error and "real" differences in the true effect sizes. To overcome this limitation, we report two additional statistics related to variability-Tau and I 2 . Tau provides us with an estimation of the standard deviation of the true effect sizes which serves to contextualize the meaning of the estimate of the population effect size. I 2 tells us what proportion of the observed variance is due to differences in the true effect sizes. As I 2 increases, the proportion of the observed variance that is real Volunteering and Mortality 15 increases. I 2 ranges from 0% to 100% and it has been suggested that 50% and 75% are benchmarks for moderate and high real variation, respectively (Borenstein et al., (2009, p. 119) . Moderate and high values of I 2 indicate that it is worthwhile for researchers to search for study characteristics that account for the variation in effect sizes.
The meta-analytic analyses were conducted using Comprehensive Meta-Analysis, Version 2.0 (Borenstein, Hedges, Higgins, & Rothstein, 2006) . Unless otherwise specified, we employed random effect models which take into account the amount of variance due to differences between studies as well as differences among participants within studies.
Results
Study Characteristics
Information describing the 14 studies is provided in Table 1 . The articles were ________________ Insert Table 1 
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Measurement and Coding of Volunteering Table 2 summarizes the measures and coding of volunteering as it pertained to the effect sizes extracted from the sources. Four types of volunteer predictor variables were used by researchers studying the relation between volunteering and mortality risk including (a)
comparing non-volunteers with volunteers; (b) assessing individual differences in number of organizations volunteered for; (c) individual differences in hours volunteered; and (d)
individual differences in frequency of volunteering.
________________
Insert Table 2 here ________________
Description of Unadjusted and Adjusted Effect Sizes
As can be seen in Table 3 , we extracted 25 unadjusted effect sizes. Twenty-one of ________________ Insert Table 3 here ________________ the unadjusted effect sizes were derived from the total samples of nine studies (aggregate N = 49,320) and four of the unadjusted effect sizes were derived from sub-samples associated with two studies. The (unweighted) unadjusted effect sizes derived from total samples ranged from .31 to .96, with a median HR of .56. Unadjusted and adjusted HRs were coded such that values greater than 1.00 indicated that volunteering was associated with an increased risk of dying whereas values less than 1.00 indicated that volunteering was associated with a decreased risk of dying. A HR effect size of 1 indicated that volunteering was unrelated to risk of mortality. The variances associated with the unadjusted effect sizes derived from total samples ranged from .00 to .06, with a median of .03.
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Excluding the adjusted effects from the total samples for the Lum and Lightfoot (2005) study and the Sabin (1993) study, we extracted 31 adjusted effect sizes. Twenty-five of the adjusted effect sizes were derived from the total samples of 11 studies (aggregate N = 49,400) and six of the adjusted effect sizes were derived from sub-samples associated with three studies. The (unweighted) adjusted effect sizes derived from total samples ranged from .40 to 1.11, with a median HR of .80. The variances associated with the adjusted effect sizes derived from total samples ranged from .00 to .06, with a median of .03.
Forest Plot of Unadjusted Effect Sizes
We began our inferential analyses by constructing a forest plot of the unadjusted effect sizes derived from total samples. In a forest plot, each study as well as the summary effect is depicted as a point estimate bounded by a confidence interval. As can be seen from (1999), Okun et al. (2010) , and Oman et al. (1999) .
As can be seen in Figure 1 , the confidence intervals for the nine unadjusted effect ________________ Insert Figure 1 here ________________ sizes were all below 1.00. The weighted mean of these effect sizes was 0.53 with a 95% confidence interval of 0.45 to 0.62. The p value associated with the weighted mean is less than .001. Thus, in the absence of control variables, the average effect size suggests that relative to non-volunteers, volunteers have a 47% decrease in the risk of death, with a 95%
confidence interval of 38% to 55%.
Heterogeneity of the Unadjusted Effect Sizes
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The Q test statistic with 8 degrees of freedom was 44.17, p < .001, indicating that the effect sizes are heterogeneous. Tau equals .22 which given a weighted average effect size of .53, means that the distribution of true effects is likely to include effect sizes ranging from .31 to .75. The value of I 2 was 82%, indicating that a large proportion of the observed variance reflects differences in the true effect sizes across studies.
Forest Plot of Adjusted Effect Sizes
Prior to analyzing the adjusted effect sizes, it is useful to note the frequency with which various types of variables were used as covariates. The percentage that each type of covariate was used ranged from 18% (leisure) to 100% (age, sex, and physical health). For the remaining type of covariates, the percentage of use was: socioeconomic status (91%), health behaviors (91%), marital status (73%), religiosity/religious behavior (64%), emotional health (64%), social connection (64%), social interaction (64%), ethnicity (55%), work status (55%), and cognitive functioning (27%). As can be seen from Table 3, volunteers, volunteers have a 24% decrease in the risk of death, with a 95% confidence interval of 16% to 31%.
Heterogeneity of the Adjusted Effect Sizes
The Q test statistic with 10 degrees of freedom was 24.42, p < .01, indicating that the effect sizes are heterogeneous. Tau equals .11 which given a weighted average effect size of .76, means that the distribution of true effects is likely to include effect sizes ranging from .54 to .98. The value of I 2 was 59%, indicating that a moderate proportion of the observed variance is real rather than spurious.
Comparison of Adjusted and Unadjusted Effect Sizes
To examine the reduction in the relation between volunteering and mortality associated with the introduction of control variables, we used matched pairs of effect sizes from the nine studies that yielded both adjusted and unadjusted effect sizes. We created a difference score for each study by subtracting its unadjusted effect size from its adjusted effect size. For example, in the Rogers (1996) study, the adjusted and unadjusted effect sizes were .81 and .50, respectively. Thus, the difference score for this study was .31. Using the formula provided by Borenstein et al. (2009, p. 228) , the variance of the differences in effect sizes was calculated for each study.
Forest plot of the difference between the adjusted and unadjusted effect sizes.
As can be seen in Figure 3 , the difference between the adjusted and unadjusted effect sizes ranged from .07 to .32. The weighted mean of the difference between the adjusted and unadjusted effect sizes derived from total samples was .20 with a 95% confidence interval of 
What is the Form of the Association between Volunteering and Mortality Risk?
To ascertain whether the association between volunteering and mortality risk is linear or nonlinear, we examined whether volunteer predictor variable was related to unadjusted and adjusted effect sizes. Because these studies focused on within-study differences in effect sizes as a function of volunteer predictor variable, fixed effects models were used. Table 4 summarizes the results of these analyses. Of the 10 comparisons, only two were statistically ________________ Insert 
Do Adjusted Effect Sizes Vary with Moderator Variables?
We examined the relation between two categorical moderator variables-study focus and country--and effect sizes using the Q B statistic. We focused on adjusted effect sizes from total samples (N = 11) because these estimates should be more precise than estimates based on unadjusted effect sizes. Nine of the studies focused on the volunteering-mortality risk association and the remaining two studies did not. Also, nine of the studies were conducted in the U.S. whereas the remaining two studies were conducted in Israel. Neither test was significant, lowest p > .39.
We examined the relation between five quantitative moderator variables and adjusted effect sizes using meta-regression with a mixed-effects model estimated using the method of 
Comparison of Effect Sizes Derived from Independent Subsamples within Studies
For independent sub-samples within studies, we used the Q test with fixed effects to compare five pairs of effect sizes. As can be seen in Table 5 , three comparisons were ________________ Insert 
Volunteering by Moderator Variable Interaction Effect Sizes
In five of the studies, researchers tested for volunteering by moderator variable interaction effects. In tests of interaction effects, covariates were included in the model, along with the main effects of the volunteering and moderator variable, and one or more interaction terms. Table 6 provides a summary of the measurement and coding of the moderator variables. Of the 34 tests of volunteering by moderator variable interaction effects, four tests involved measures of leisure, four tests involved measures of religiosity, seven tests used measures of health, eight tests used measures of social connection, nine tests employed measures of social interaction, and sex was the moderator variable in the remaining two tests.
________________
Insert Table 6 here ________________ As can been seen in Table 7 , we extracted 11 volunteering by moderator interaction effect sizes from four of the five studies (aggregate N = 5226). Interaction effect sizes were coded such that HR values greater than 1.00 indicated that the relation between volunteering and Volunteering and Mortality 23 ________________ Insert Table 7 here ________________ mortality risk increased as the moderator variable decreased whereas HR values less than 1.00 indicated that the relation between volunteering and mortality risk increased as the moderator variable increased. A HR interaction effect size of 1.00 indicated that the relation between volunteering and mortality risk did not vary across levels of the moderator variable.
Interaction effect sizes greater than 1.00 are consistent with the compensation hypothesis whereas interaction effect sizes less than 1.00 are consistent with the complementary hypothesis.
The (unweighted) interaction effect sizes ranged from .37 to 2.44. Seven of the volunteering by moderator variable interaction effect sizes were below 1.00 and the remaining four were above 1.00. The variances associated with the volunteering by moderator variable effect sizes ranged from .00 to .13, with a median of .03. Because sufficient information to extract effect sizes was reported for only 11 of the 34 volunteering by moderator variable interaction effects and because the moderator variables were diverse, we did not carry out inferential meta-analytic statistical techniques on the summary effect size.
Confidence intervals were generated for each of the 11 interaction effect sizes. As indicated in Table 7 , the 11 confidence intervals were significant (p < .05). For all three volunteering by religiosity interaction effect sizes and for all three volunteering by social connection interaction effect sizes, the entire confidence intervals were below 1, which supports the complementary hypothesis. Similarly, for the social interaction effect size, the entire confidence interval was below 1. In contrast, for the two volunteering by health (2005) study, religiosity and one of the social interaction variables both amplified the inverse relation between volunteering and mortality risk.
The Robustness of Conclusions Regarding Sets of Effect Sizes
We examined the robustness of the conclusions drawn regarding the unadjusted effect sizes and the adjusted effect sizes using the Duval and Tweedie (2000) trim and fill procedure which provides an estimate of the unbiased mean effect size. For the interaction effect sizes, we used the Fischer Exact Test (Agresti, 1992) to determine whether researchers were less likely to report effect sizes when the p values associated with the statistical test was greater than .05.
Unadjusted and adjusted effect sizes. Application of the trim and fill procedure separately for the unadjusted effect sizes and the adjusted effect sizes revealed that the means of the distributions of effect sizes did not change indicating the absence of publication bias.
Interaction effect sizes. The Fischer Exact Test revealed that interaction effect sizes
were significantly (p = .001) more likely to be reported when the p values associated with the statistical tests were less than .05 (80%) as compared to when the p values associated with the statistical tests were greater than .05 (12.5%). This association indicates that researchers are biased toward reporting interaction effect sizes that achieve conventional levels of statistical significance. Thus, the volunteering by moderator variable interaction effect sizes included in the current meta-analysis overestimate the magnitude of the joint effect of volunteering and moderator variables on mortality risk.
Discussion
This is the first meta-analysis of the volunteering-mortality association and as such provides strong evidence in favor of the growing consensus that helping others yields health benefits for the helper. Across 11 studies, volunteerism appeared to reduce mortality risk by almost half in unadjusted models, when variables that likely mediate the effect are not first removed from the analysis. When the more conservative test is applied, one that controls for covariates such as age, sex, ethnicity, socioeconomic status, work status, marital status, religiosity, emotional health, health behaviors, social connection, social interaction, and physical health, the adjusted effect size remains substantial, predicting a 25% reduction in the risk of death. Furthermore, we detected no evidence of publication bias for our estimates of the means of the unadjusted and adjusted effect sizes.
However, researchers did exhibit a bias toward reporting interaction effect sizes only when the tests of the interaction effects reached conventional levels of statistical significance.
Thus, it is premature to draw conclusions regarding the merits of the complementary and compensatory hypotheses. Keeping this caveat in mind, our analyses revealed that religious involvement appears to amplify the association between volunteering and mortality risk.
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Consistent with the complementary hypothesis, the greater resources derived from religious involvement enhance the health-related benefits of volunteering. In fact, all four estimates of the volunteering by public religiosity interaction effect on mortality risk (see Table 7 ) were significant (highest p < .05). In trying to understand this effect further, we think it is reasonable to consider whether religiosity confers cultural capital, or reflects more altruistic values. Wilson and Musick (1997) identified altruistic values as a resource that contributes to cultural capital. Konrath et al. (2012) found that volunteering reduced mortality risk only among older adults motivated primarily by a concern for others rather than a concern for oneself. Furthermore, Pargament (1997) posits that involvement in public religious activities is associated with stronger motivation to engage in actions that benefit humanity. Thus, publically religious older adults may benefit more from volunteering in terms of reduction of mortality risk than their non-publically religious peers because they are more motivated to volunteer by other-oriented motives, which have been theorized to be beneficial for physical health .
Our results also reveal substantial differences among studies, reflected in the heterogeneity of the unadjusted and adjusted effect sizes. In other words, the volunteeringmortality risk effect sizes reflect systematic differences among the studies and not just sampling error. Rather than conceiving the effect sizes extracted from the studies as variation around a single (common) population effect size, each study should be viewed as having its own population effect size which gives rise to a distribution of population effect sizes.
Unfortunately, we were unable to account for variation in effect size magnitude. One possibility is that the analyses of predictors of effect sizes magnitude were statistically underpowered. Thus, we cannot draw firm conclusions from our meta-regressions, including the Volunteering and Mortality 27 form of the relation between amount of volunteering and mortality risk. Additional research is warranted that tests the notion that high levels of volunteering are detrimental to the health of the volunteers (Musick et al., 1999) .
Limitations and Guidelines for Future Studies
Our review has several limitations. First, it was limited by the small, published literature and a relatively few "file draw" studies with null findings would negate the associations that we observed between volunteering and mortality risk. Second, the studies used non-experimental designs. Although researchers, on average, controlled for over nine types of covariates, these efforts do not permit us to draw conclusions regarding the causal impact of volunteering on mortality (von Bonsdorff & Rantanen, 2011) . The third limitation of studies examining the volunteering-mortality relation has been the lack of standardization of volunteer predictor variables. For example, the lack of consistency in assessing and coding frequency of volunteering and hours volunteered makes it more difficult to establish the form of the relation between volunteering and mortality risk. Finally, some researchers did not (a) report both unadjusted and adjusted effect sizes; (b) test for interaction effects when reporting results for independent subsamples; and (c) provide effect sizes when testing interaction effects.
To rectify these limitations, in future studies of the relation between volunteering and mortality risk, researchers should (a) employ experimental designs; (b) assess frequency of volunteering and hours volunteered using clearly specified anchors (i.e., once a month rather than occasionally) and collect objective as well as self-report data; (c) report unadjusted as well as adjusted effects from non-experimental studies; (d) test interaction terms instead of carrying out separate tests of the effects of volunteering within each subsample; and (e)
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Agenda for Future Research
We hope that the current meta-analysis inspires a new generation of research on the volunteering-mortality risk association that (a) explores individual differences in volunteerrelated variables, (b) unpacks and tests causal mechanisms, and (c) expands the range of prosocial behaviors.
Individual differences in volunteer-related variables. The limited research
conducted on who benefits the most from volunteering in terms of mortality risk reduction has largely ignored volunteer-related variables. Konrath et al. (2012) found that volunteers who were primarily motivated by self-oriented reasons did not live longer than nonvolunteers. We believe that additional volunteer-related individual differences variables should be examined as moderator variables. More specifically, the positive impact of volunteering on health outcomes may vary with variables such as volunteer work autonomy, efficacy, and mattering. In other words, the health-related benefits of volunteering may be negated when volunteers do not derive a sense of control, competence, and making a difference from their unpaid work.
Unpacking and testing causal mechanisms. To make progress in unraveling the mystery of how volunteering reduces mortality risk, it will be important to take advantage of integrative, theoretical models that have been advanced in related research. Specifically, a "caregiving system" model that is grounded in evolutionary biology, neuroscience, social psychology, and attachment theory has recently been advanced which proposes mechanisms that link prosocial behavior with mortality risk .
This framework integrates animal models of parenting (Numan, 2006) Thus, the caregiving system model suggests that volunteering can be mediated by neural circuitry that activates natural tendencies we all have to be caring toward others.
Whether volunteering will produce health benefits is thought to depend not entirely on whether resources exist to give, but also the extent to which the signals for need are authentic-that is, they occur in the context of a trusting relationship, trusted organization, or cultural norms that minimize the possible threat of exploitation.
Expanding the range of prosocial behaviors. Finally, we advocate that investigators examine the health consequences of other types of prosocial behavior in addition to organizational volunteering. The majority of studies that demonstrate morality benefits associated with prosocial behavior were not initially designed to examine the health effects of providing support, but were instead designed to investigate the health effects of receiving support (Brown, et al., 2003) . As such, systematic investigations into the health consequences of helping others are rare. In the absence of these efforts, researchers have reVolunteering and Mortality 30 analyzed existing data, which is supportive, but does not lend itself to meta-analytic techniques, tests of mechanisms, tests of causal relationships, or tests of boundary conditions.
Given the strong evolutionary biological theoretical underpinnings of integrative approaches to prosocial and caregiving behavior , attempts to formally and systematically examine the health consequences of helping behaviors within close relationships are likely to be informative, relevant, and may suggest important caveats for translating basic research on volunteerism to health policy.
Implications for Public Health
The baby boomers pose a major challenge and innovative changes are required to sustain our system of public health including finding ways to keep them as healthy as possible and to integrate them into the fabric of our communities (Knickman & Snell, 2002 ).
Volunteering has been described as a win-win activity because of the benefits derived by both the recipients (Wheeler, Gorey, & Greenblatt, 1998) and the providers (Post & Neimark, 2007) .
The results of this meta-analysis suggest that it is no longer a question of whether volunteering is predictive of reduced mortality risk. Rather our results suggest that the volunteering-mortality association is reliable, and that the magnitude of the relationship is sizable. The findings of the current study are bolstered by research using a true experimental design to investigate the health-related benefits of volunteering. In a comparison of Experience Corps program volunteers with wait-listed controls, Fried et al. (2004) showed that whereas the control group exhibited decreases in their strength, the volunteering group exhibited increases in their strength. In a more recent study using cognitively at risk volunteers in the Experience Corps program, Carlson et al. (2009) demonstrated that relative to participants in the control group, participants in the intervention group who received training in general literacy support, library support, and conflict resolution exhibited more cognitive activity in the left pre-frontal cortex and anterior cingulate cortex (related to empathy) during a selective attention task.
At the same time that the health-related benefits of volunteering have been documented, forecasts suggest that there will be a severe shortage of volunteers (Gottlieb & Gillespie, 2008) . Given these circumstances, strategies should be identified to encourage older adults to volunteer. For example, online volunteering activities are expanding the range of opportunities available to healthy older adults as well as to older adults with functional limitations (Cravens, 2003) although there may be boundary conditions on whom and under what circumstances volunteering has a salutary effect on health. In addition to interventions which focus on volunteering, it is also possible to leverage its benefits by incorporating volunteering into psychosocial interventions with other foci. For example, interventions that target family members who are caregivers can provide opportunities for them to serve as peer mentors for novice caregivers (Pillemer, Suitor, Landreneau, Henderson, & Brangman, 2000) .
Ultimately, the possibility that volunteering reduces mortality risk is exciting and a mystery. Our results suggest that it is now permissible, desirable, and even necessary for researchers to begin to delve into this mystery. What we discover may do more than inform health policy and volunteerism. The complex and intricate systems of the body that either produce a volunteering-mortality association or account for it suggest that what we discover may tell us something bigger, about disease, the aging process itself, and/or how behavior, perception, and motivation are instantiated in the body. Luoh and Herzog (2002) . b Excluded from analysis because of overlap with adjusted effect size extracted from Harris and Thoresen (2005) . a (A) = Adjusted, (U) = Unadjusted **p < .01, ***p < .001 *Entire confidence interval is below 1. **Entire confidence interval is above 1. ***p refers to the probability associated with a test of statistical significance for an interaction effect that was provided in the article by the authors.
